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Abstract.— The genus Gymnocarena Hering is revised to include 13 Nearctic species:

angusta, n. sp., apicata (Thomas), n. comb., bicolor Foote, carinata, n. sp., diffusa (Snow),

fusca, n. sp., hernandezi, n. sp., lichtensteinii (Wiedemann), n. comb., magna, n. sp.,

mexicana (Aczel), mississippiensis, n. sp., serrata, n. sp., and /r/co/or (Doane). Mylogym-
nocarena Foote is a new synonym o^ Gymnocarena, and flava Foote is a new synonym
of tricolor. A lectotype is designated for lichtensteinii. New host data are presented for

carinata and mexicana, and it is noted that all known hosts of Gymnocarena belong to

the tribe Heliantheae (Asteraceae). Cladistic relationships among the species are analyzed,

and descriptions, illustrations, and distribution maps for all species, as well as a key, are

provided.

Resumen. —E\ genero Gymnocarena Hering se revisa para incluir 1 3 especies nearcticas:

angusta, sp. n., apicata (Thomas), comb, n., bicolor Foote, carinata, sp. n., diffusa (Snow),

fusca, sp. n., hernandezi, sp. n., lichtensteinii (Wiedemann), comb, n., magna, sp. n.,

mexicana (Aczel), mississippiensis, sp. n., serrata, sp. n., and tricolor {Dosluq). Mylogym-
nocarena Foote es un sinonimo nuevo de Gymnocarena, y flava Foote es un sinonimo
nuevo de tricolor. Un lectotipo se designa para lichtensteinii. Datos huespedes nuevos se

prescntan para carinata y mexicana, y se reporta que todos huespedes conocidos de
Gymnocarena pertenecen al tribu Heliantheae (Asteraceae). Relaciones cladisticas entre

las especies se analizan, y descripciones, ilustraciones, mapas de distribucion por todos
las especies, y una clave, se proveen.
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The genus Gymnocarena Hering includes

1 3 species, seven of which are newly de-

scribed in this paper. They are relatively

large fruit flies, 4.0-7.5 mmlong, with wing

patterns of solid brown and/or yellow with

large hyaline or whitish marks. Gymnocar-
ena is endemic to North America, occurring

from the central and western United States

and Canada to central Mexico. Host data

are limited, but the species whose biologies

are known breed in flower heads of plants

in the tribe Heliantheae of the Asteraceae.

The type species, G. diffusa (Snow), is some-
times a pest of commercial sunflowers.

Materials and Methods

Acronyms for the depositories of speci-

mens listed in the text are as follows:

ANSP—Academy of Natural Sciences;

AMNH—American Museum of Natural

History; BMNH—Natural History Muse-
um (formeriy British Museum); CAS—Cal-

ifornia Academy of Sciences; CDA—Cali-

fornia Department of Agriculture; CNC—
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Canadian National Collection; CSUFC—
Colorado State University; F1.BPC-F. L.

Blanc personal collection; FMNH—Field

Museum of Natural History; FSCA—Flor-

ida State Collection of Arthopods; JJPC—
J, Jenkins personal collection; INHS—Illi-

nois Natural History Survey; KSU—Kansas

State University; MCZ—Museum of Com-
parative Zoology, Harvard University;

MSUEL—Michigan State University;

NMW—Naturhistorisches Museum Wien;

SDNHM—San Diego Natural History Mu-
seum; TAMU—Texas A&M University;

UAE—University of Alberta, Edmonton;

UAT—University of Arizona; UCB—Uni-

versity of California, Berkeley; UCR—Uni-

versity of California, Riverside; UKaL—
Snow Entomological Museum, University

of Kansas; UMMZ—University of Michi-

gan, Museum of Zoology; UNAM—Insti-

tuto de Biologia, Universidad National Au-

tonoma de Mexico; UNL—University of

Nebraska; USNM—National Museum of

Natural History, Smithsonian Institution;

USU-Utah State University; WSU-
Washington State University; ZMHU—
Zoologisches Museum der Humboldt Uni-

versitat.

I follow the morphological terminology

of McAlpine (1981), except as noted in

Norrbom and Kim (1988). The length of

female syntergostemite 7 was measured

dorsally, to the ridge at the base, and does

not include the apodemes. The size and

shape of the facial carina is a useful char-

acter in Gymnocarena, although it varies

subtly among some species. Its size refers

in this paper to how much it is produced

from the plane of the face. The height of the

ventral, laterally expanded part was mea-

sured in comparison to that of the face,

which was measured to the ventral margin

of the antennal sockets. Within the light ar-

eas of the wing in most species there are

distinctive patterns of white spots within

slightly darker grayish or light brown areas.

These patterns, apparently due to microtri-

chia color, may be difficult to see, especially

in teneral specimens. The term "light" is

used in this paper to refer collectively to

hyaline, white, or grayish areas, as they are

often difficult to differentiate.

Relationships

Norrbom (1987) transferred Gymnocar-

ena to the subfamily Tephritinae because it

does not have distinctly differentiated scap-

ular setae and because of its Asteraceae hosts.

Further supporting this hypothesis is the

shape of the epandrium and outer surstyli,

which is almost oval (Fig. IC, E), with the

margin of the surstylus usually projected to

form a dorsal lobe (Fig. 1 B, D). This shape

is commonwithin the Tephritinae and may
be the groundplan condition for the subfam-

ily. It does not occur in the Trypetinae.

Within the Tephritinae, the relationship

oi Gymnocarena is unclear. It shares a num-
ber of plesiomorphic character states with

the Terelliini and a group of mainly neo-

tropical genera including Acrotaenia and

Polionota (see Norrbom 1987), but I have

discovered no synapomorphies indicating

its relationship to any other taxon. The fol-

lowing are character states oi Gymnocarena

that are probably plesiomorphic for the Te-

phritinae: frons non-setulose medially;

postocular setae and scutal setulae slender

to slightly swollen; 3 or more pairs of frontal

setae; dorsocentral seta usually more or less

aligned with postsutural supra-alar seta; vein

Ri without gap in dorsal setulae near apex

of vein sc; vein R4+5 setose dorsally to be-

yond dm-cu; cell bcu with apical lobe large,

one-third to one-half width of cell.

The monophyly of Gymnocarena is in-

dicated by a synapomorphy of the male gen-

italia— the distiphallus has spines on the

membranous apical part (Fig. 1 A). This type

of distiphallus is unique within the Tephrit-

idae to my knowledge. The lack of micro-

trichia on most of the arista except basally

(Fig. 2) may also be a synapomorphy. In

most Tephritinae there are at least minute

microtrichia. In addition, most other char-

acters that are important at the generic level
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Fig. 1. Male terminalia: A-C, diffusa (Snow); D-E, mexicana (Aczel); A, distiphallus; B, D, epandrium and

outer surstyli, lateral view; C, E, same, posterior view.

in the Tephritidae, such as chaetotaxy, head

shape, outer surstylus shape, and wing ve-

nation, are consistent within Gymnocarena.

Someof these characters could also be apo-

morphies for the genus, but cannot be eval-

uated because its sister group is unknown.
Their consistency at least does not contra-

dict a hypothesis of monophyly.

As delimited here, Gymnocarena in-

cludes the genera Tomoplagiodes Aczel and
Mylogymnocarena Foote. The latter is a new
synonym. Blanc and Foote (1987) recog-

nized its similarity with Gymnocarena and

admitted that it may be congeneric, but they

proposed several characters to separate the

two taxa. When other characters and the

new species described in this paper are con-

sidered, however, this classification does not

seem valid. Of the characters used by Blanc

and Foote, I found the angle between the

crossveins to be highly variable intraspe-

cifically when I examined larger series of

specimens. The swollen femora appear to

be an apomorphic character state oi diffusa
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Table 1 . Characters and slates used in phylogenetic

analysis of Gymnocarena. Unless otherwise noted, state

is hypothesized as plesiomorphic.

1. Femora —0) not swollen; 1) swollen.

2. Wing pattern —0) highly reduced, not dark basal to

dm-cu, but dark area with light spots; 1) extensive,

with many light spots, yellow at least basally, light

area in radial cells small and distinctly divided; 2)

extensive, with few light spots, dark areas entirely

brown, light area in radial cells large and partially

divided; 3) extensive, with few light spots, dark ar-

eas entirely brown, light area in radial cells small

and undivided or absent; 4) reduced, dark areas

entirely brown, light area in radial cells large, only

partially or not divided. This character is hypoth-

esized as a linear transformation series, except that

states 3 and 4 are considered independently derived

from state 2. The plesiomorphic state is also un-

certain, although states 1 or 2 seem most likely.

3. Facial carina size— 0) weakly to moderately devel-

oped; 1) moderately to well developed.

4. Cuticle— 0) never with tiny dark spots; I) with tiny

dark spots in at least some specimens.

5. Abdominal setulae— 0) brownish except on synter-

gite 1+2; 1) entirely yellowish. The polarity of this

character is uncertain.

6. Aculeus tip shape—0) moderately broad, strongly

tapered; 1) very slender basally and apically; 2) broad

apically. States I and 2 are hypothesized as inde-

pendently derived from state 0.

7. Aculeus tip margin —0) non-serrate; 1) serrate.

of the relationships among the species of

Gymnocarena. The only consistent results

of all of the analyses are the following groups

of species: diffusa + tricolor, serrata + fus-

ca\ and magna + lichtensteinii + mexicana.

The first pair is the most strongly supported

clade, with 2-A synapomorphies. These al-

ways include character 1 (swollen femora),

but the others vary, depending upon the hy-

potheses of polarity used in the analyses (e.g.

state 1 of character 5 is a synapomorphy if

state is assigned to the outgroup; or, in

trees where diffusa + tricolor is not the basal

clade, character 4, state 1 (cuticle with tiny

dark spots) occurs as a synapomorphy for

the genus, with the reversal to stale (cuticle

without spots) a synapomorphy for diffusa

and tricolor (see Fig. 4)). The serrata + fusca

Table 2. Character state distributions in species of

Gymnocarena and four hypothetical outgroups.

Character No. 1234567

hypolh. outgr. A
hypoth. outgr. B

hypoth. outgr. C
hypoth. outgr. D
diffusa

tricolor

bicolor

hernandezi

manga
lichtensteinii

mexicana

angusta

apicata

mississippiensis

serrata

fusca

0100100

0200100

0100000

0200000

1110120

1110120

0301020

0311020

0411020

04110??

0411020

0211010

0001010

0101010

0301001

0301001

clade is supported by a unique synapomor-

phy in character 7 (aculeus tip serrate), and

magna + lichtensteinii + mexicana are

grouped consistently by character 2, state 4

(wing pattern reduced). Another common
clade is apicata + mississippiensis, which is

frequently the sister group to angusta. These

3 species are grouped by character 6, state

1 (aculeus slender), but angusta often runs

elsewhere because of differences in charac-

ters 2 (wing pattern) and 3 (facial carina

size). Usually, bicolor and hernandezi are

found in clades including serrata + fusca

and/or magna + lichtensteinii + mexicana.

The polarity of character 5 (abdominal

setulae color) has considerable effect on the

analyses. When the hypothetical outgroup

is assigned state 1 for this character (i.e. state

1 plesiomorphic), the usual results are trees

with diffusa + tricolor as the sister group of

the remaining species. With this polarity,

state of character 5 and state 1 of character

4 are synapomorphies for the remaining

species. With this polarity for character 5

and with state 1 in the outgroup for char-

acter 2 (Table 2, outgroup A), 14 trees of

length 16 (ci = 68, ri = 81) result, all with

diffusa + tricolor as the basal clade. Two of
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Fig. 3. Examples of hypotheses of phylogenetic relationships among the species of Gymnocarena if state 1

of character 5 is assigned to outgroup. A, B, 2 of 16 trees resulting if state 1 is assigned for character 2 (Table

2, outgroup A); C, D, 2 of 5 trees resulting if state 2 is assigned for character 2 (Table 2, outgroup B). Numbers
refer to characters, those in parentheses to states, listed in tables 1 and 2.

"*" indicates homoplasy, "-" indicates

reversal.

these are shown in Fig. 3A-B. With state 2

in the outgroup for character 2 (Table 2,

outgroup B), 5 trees of length 16 (ci = 68,

ri = 80) result, in 4 of which diffusa + tri-

color is the basal clade (e.g. Fig. 3C-D). The
remaining tree has the same topology as Fig.

4A, with apicata + mississippiensis + an-

gusta as the basal lineage, and with diffusa

+ tricolor closest to magna + lichtensteinii

+ mexicana. It differs from the tree of Fig.

4A only in having an additional step at the

base because character 5 state 1 was as-

signed to the outgroup.

Assigning state to the outgroup for char-

acter 5 changes the tree morphology con-

siderably. With state 1 in the outgroup for

character 2 (Table 2, outgroup C) the results

are ambiguous; 30 trees of length 1 6 (ci =

68, ri = 80) result, some with diff'usa +
tricolor the basal clade (e.g. Fig. 4B), some

with apicata + mississippiensis (sometimes

also + angusta) as the basal lineage (e.g.

Fig. 4C), and some with a basal trichotomy

of apicata, mississippiensis, and the re-

maining species (e.g. Fig. 4D). With state 2

in the outgroup for character 2 (Table 2,

outgroup D), only 1 tree results, of length

15 (ci = 73, ri = 84). In this tree (Fig. 4A),

apicata + mississippiensis + angusta are

the sister group to the remaining species.

The latter interpretation of polarities may
be slightly preferable over the others given

the slightly shorter length and higher con-

sistency and retention indices of the tree.

Host Data

Species of Helianthus, Verbesina, and

Dahlia are the only confirmed host plants

o{ Gymnocarena. All three plant genera be-

long to the tribe Heliantheae of the Aster-
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Fig. 4. Examples of hypotheses of phylogenetic relationships among the species of Gymnocarena if state

of character 5 is assigned to outgroup. A, single tree resulting if state 2 is assigned for character 2 (Table 2,

outgroup C); B-D, 3 of 30 trees resulting if state 1 is assigned for character 2 (Table 2, outgroup D). Numbers

and symbols are as in Fig. 1.

aceae, suggesting that Gymnocarena species

may be restricted to this group. Gymnocar-
ena tricolor (Doane) breeds in flower heads

of Helianthus tuber osus and H. grosseser-

ratus (W. B. Stohzfus, pers. comm.), and G.

diffusa has been reared from flower heads

of//, annuus {Wild and cultivated varieties),

//. maximiliani, and //. tuherosus. Adults

of (7. diffusa also have been collected on //.

petiolaris, but this plant is unconfirmed as

a host. Helianthus species may be hosts of

other Gymnocarena species; adults of G. ap-

icata have also been collected on //. annuus.

Other plants must be used by the Gymno-
carena species occurring in central Mexico,

however, as no Helianthus are known to

occur there (except for H. annuus intro-

duced for cultivation), and only a few ex-

tend into northern Mexico (Heiser et al.

1969). Verhesina oncophora is a host of G.

carinata, and Dahlia imperialis, D. merckii,

and possibly other Dahlia species are hosts

of G. mexicana (see "Biology" under those

species).

According to Kamali and Schulz (1973,

1974) females of G. diffusa lay their eggs

between involucral bracts of unopened sun-

flower capitula, and the larvae feed on the

spongy tissue of the receptacle. They leave

the flower to pupariate in the soil and over-

winter in this stage. The larvae of G. cari-

nata and G. mexicana also leave the capitu-

lae of their hosts to pupariate. I made only

casual observations of their feeding. The
larvae of G. carinata consumed some de-

veloping seed tissues and most of the re-

ceptacle of V. oncophora capitulae. There is

little receptacle tissue in Dahlia flowers, and

the larvae of G. mexicana seem to consume
mainly developing achenes and surround-

ing tissues in the basal half of the capitulum.

The pest status of G. diffusa is unclear,

because the eflfect on seed production of the

larval receptacle feeding, although obvious-
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ly deleterious, has not been well studied.

Kamali and Schulz (1974) reported that in-

festation levels in sunflower cultivars av-

eraged 56% in 1971-72 in North Dakota,

but McBride et al. (1985) considered the

damage to be negligible. In eastern Colo-

rado, however, B.C. Kondratieff (pers.

comm.) found that damage (less than 50%
seed development) in cultivated sunflowers

averaged between 26% and 49% in 1987-

89.

Distribution

The species of Gymnocarena occur from

the central Nearctic Region to its southern

extent in central Mexico (Maps 1-4). Gym-
nocarena mississippiensis is known only

from the Mississippi Valley, and G. tricolor

from the midwestem United States. Gym-
nocarena diffusa has the broadest range,

from Illinois, southern Manitoba and Brit-

ish Columbia to Mississippi and Arizona.

Its distribution and abundance probably

have been increased by human cultivation

of one of its hosts, Helianthus annuus. The
remaining nine species o^ Gymnocarena are

montane. Gymnocarena apicata occurs in

the Rockies in Utah, Colorado, and New
Mexico, with another population, possibly

disjunct, in the Sierra Madre Occidental in

Durango, whereas G. bicolor is known only

from the mountains of Arizona, NewMex-
ico, and Chihuahua. Gymnocarena hernan-

dezi, G. magna, and G. mexicana are known
from the Sierra Madre Occidental and the

transverse volcanic belt of central Mexico,

whereas G. angusta, G. carinata, G. fusca,

and G. serrata have been collected only in

the latter area. The type locality of G. lich-

tensteinii is not precisely known, but it is

also probably from the volcanic belt. I have

examined no Gymnocarena adults from the

Sierra Madre Oriental or the Sierra Madre
del Sur, although I have seen a puparium
from Dahlia flowers in Oaxaca that may be

G. mexicana or another Gymnocarena spe-

cies (see G. mexicana, "Biology").

The distribution of Gymnocarena indi-

cates that its evolution has been recent. Its

absence from California suggests that it arose

after the Middle Pliocene, and its distri-

bution in Mexico fits the pattern of nearctic

groups of recent (Pliocene-Pleistocene) pen-

etration (Halffter 1987).

Genus Gymnocarena Hering

Gymnocarena Hering 1940: 4 (Type spe-

cies: Oedicarena diffusa Snow, by original

designation); Foote 1960: 112 [review],

1965: 675 [catalog], 1980: 30 [review, in

key]; Wasbauer 1972: 117 [hosts]; Blanc

and Foote 1987: 428 [review].

Tomoplagiodes Aczel 1954: 91 (Type spe-

cies: T. mexicana Aczel, by original des-

ignation); Foote 1967: 48 [catalog], 1980:

30 [synonymy].

Mylogymnocarena Foote 1960: 111 (Type

species: Urellia apicata Thomas, by orig-

inal designation); Foote 1965: 669 [cat-

alog]; Blanc and Foote 1987: 430 [re-

view]. NewSynonymy.

Description. —Body length 4.0-7.5 mm,
not including female ovipositor. Cuticle yel-

low to orangebrown. Setae yellow to brown,

never whitish or strongly expanded. Setulae

yellow to brown, acuminate. Head: more or

less quadrate in lateral view, frons and face

usually meeting at angle of 90-105°, rarely

as much as 120°; lunule wider than high;

frons non-setulose medially; usually 3 pairs

of frontal setae, 4-5 on one or both sides

occasionally in mexicana, rarely in other

species; 2 pairs of reclinate, unicolorous or-

bital setae; postocular setae slender to

slightly swollen; genal height 0.23-0.50

times eye height; arista (Fig. 2) bare except

for minute microtrichia on swollen basal

part, usually with slight but distinct sub-

apical bend. 7"/zc>raAV entirely microtrichose,

but not densely so; anepistemal cleft (inter-

nal sulcus) distinct; scapular setae undiffer-

entiated or varied in number and location;

typical setae present, including following
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pairs: 1 postpronolal, 2 unicolorous noto-

pleurals, 1 presutural and 1 poslsutural su-

pra-alar, 1 intra-alar, 1 postalar, 1 dorso-

central, 1 acrostichal, 2 anepistemal, 1

katepistemal, 1 anepimeral; dorsocentral

setae usually aligned with supra-alars or

slightly anterior or posterior to them, some-

times distinctly posterior in mcxicana, but

always closer to supra-alars than to post-

alars or transverse suture; scutellum with 2

pairs of marginal setae, apical pair subequal

to basal pair. Legs: hind femur with 1-3

anterodorsal and 1 posterodorsal preapical

setae. Wing: light areas with faint pattern

of gray and white microtrichia, or entirely

with white microtrichia; vein R, entirely

setulose dorsally, without gap near level of

apex of sc; vein R4+5 setulose dorsally to

beyond dm-cu, ventrally with at least 1-2

setulae basal to r-m, sometimes setulose to

beyond r-m; cell bcu with distinct lobe, '/?-

Vi as long as width of cell; r-m well beyond

middle of cell dm. Abdomen: preabdominal

terga and sterna entirely microtrichose. Male
genitalia: epandrium and outer surstyli (Fig.

IC, E), in posterior view, nearly oval, in

lateral view, margin of surstylus usually

projected as dorsal lobe (Fig. IB, D); hy-

pandrial apodeme broad and flattened; lat-

eral sclerite fused to hypandrium near level

of arms of aedeagal apodeme, on left side

less than 'i as long as distance from anterior

fusion point to base of hypandrium, on right

side, '/2 to I times that distance; distiphallus

(Fig. 1 A) with numerous spinelike or scale-

like projections on membranous apical part;

endophallus short, stout, slightly curved.

Female terminalia: 2 spermathccae (Fig. 71);

apical part of spermathecal duct (2-4 times

length of spermatheca) dilated.

Key to Species of Gymnocarena

1. Cell r,,, with basal -A light or with only very

faint gray markings, without band between

pterostigma and r-m (Fig. 5A-B) 2

- Cell r . . , with basal -/1 largely yellow or brown,

or at least with broad band between pterostig-

ma and r-m (Fig. 5C-H) 3

2. Wing (Fig. 5A) with dark markings confined

to apical third except for yellowish pterostig-

ma; crossvein dm-cu narrowly bordered with

dark brown; aculeus tip (Fig. 78) slender,

sharply acute (Durango to Utah and Colora-

do) apicata (Thomas)

- Wing (Fig. 53) with dark brown mark ex-

tended from pterostigma into cell r,; veins

bm-cu, Cuj, and r-m narrowly bordered with

brown, dm-cu broadly bordered with brown;

aculeus tip (Fig. 8F) broader, blunt (Puebla to

Durango) mexicana (Aczel)

3. Cell Vt^i with large basal or medial light area

filling almost half or more of cell (Fig. 5C-D) 4

Cell r^+s more extensively dark, with or with-

out several smaller medial light spots (Fig.

5E-H, 6A-F) 6

4. Cell r^., with large light area extended apical

to midlength of cell, at most with tiny light

spots apical to this (Fig. 5C-D); aculeus tip

(at least in magna) blunt, broad, with sides

concave 5

- Cell rj,, with large light area not extended to

midlength of cell, with round light spot half

as wide as cell apical to its midlength; aculeus

tip (Fig. 7A) acute, slender, with sides evenly

tapered (Distrito Federal and Morelos) (see

also couplet 7) angusta, n. sp.

5. Cell m with 4 white spots within faint gray

area, usually arranged in rectangle, also with

white spot within apical dark brown part of

cell (Fig. 5C); aedeagus more than 3.0 mm
long; female syntergostemite 7, measured

dorsally, 1.87-2.41 mmlong, 0.70-0.75 times

as long as mesonotum (Mexico to Jalisco) . .

.

magna, n. sp.

- Cell m with 3 white spots within faint gray

area, arranged in triangle, apical dark brown

part of cell without white spot (Fig. 5D); ae-

deagus less than 3.0 mmlong; female un-

known, but syntergostemite 7 probably short-

er (Mexico) lichtensteinii (Wiedemann)

6. Cell r,, apical to pterostigma, with 2 light ar-

eas (Fig. 5F-H) or with 1 area with medial

brown spot within it (Fig. 5E) 7

- Cell r,, apical to pterostigma, entirely dark or

with 1 uninterrupted light area (Fig. 6) .... 10

7. Wing pattern (Fig. 5E) entirely brown; medial

brown spot in cell r, small, not extended to

vein R, , ,; cell dmwith basal half light; aculeus

tip (Fig. 7A) slender, sharply acute (Distrito

Federal and Morelos) (see also couplet 4) .

.

angusta, n. sp.

- Wing pattern (Fig. 5F-H) yellow and brown

or entirely yellow; brown or yellow mark in

cell r, extended to vein R.^,; cell dm with at
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Fig. 5. Wings: A, apicata (Thomas), Durango: Tepalcates; B, mexicana (Aczel), Morelos: Lagunas de Zem-

poala; C, magna Norrbom, paratype, Jalisco: El Aguacate; D, lichtensteinii (Wiedemann), lectotype; E, angusta

Norrbom, paratype; F, mississippiensis Norrbom, holotype; G, diffusa (Snow), Iowa: Little Wall Lake; H, tricolor

(Doane), Iowa: Ames {flava paratype).

least basal one-sixth yellow; aculeus tip vari-

able 8

Wing (Fig. 5G) with uninterrupted light band

in cells r.+j, br, and dm posterior to pterostig-

ma, and with nearly complete light band be-

tween r-m and dm-cu, narrowly interrupted

along vein Mand sometimes along veins R2+3

and R4+5; aculeus tip (Fig. 8A) blunt, sides

strongly concave, 8th stemites easily visible

in dorsal view (eastern Washington to Man-
itoba and Illinois, south to New Mexico and

Arizona diffusa (Snow)

9.

Wing (Fig. 5F, H) with isolated light spots in

cells r.+,, br, and dmposterior to pterostigma;

light spots between r-m and dm-cu broadly

separated at least along vein R4+5 and in cell

dm; aculeus tip variable, but sides less con-

cave and 8th stemites not or only slightly vis-

ible in dorsal view

Basal marginal light spot in cells r, and r,+,

with apex more or less even with r-m (Fig.

5F); r-m and dm-cu entirely bordered on both

sides by dark brown; apical light spot in cell

m extended well into cell r4^^5; genal height
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Fig. 6. Wings: A, fusca Norrbom, paratype; B, bicolor Foote, Chihuahua: Colonia Juarez; C, hernandezi

Norrbom, paratype; D, sp. near hernandezi, Sinaloa: Potrerillos; E, serrata Norrbom, paratype, Morelos: Car-

retera Xochimilco-Oaxtepec; F same, paratype, Jalisco: Nevado de Colima.

less than 0.35 times eye height; scutellum usu-

ally with tiny dark spots; aculeus tip (Fig. 7C)

acute, sides evenly tapered (Mississippi and

Kentucky) mississippiensis, n. sp.

- Basal marginal light spot in cells r, and r.^y

with apex apical to r-m (Fig. 5H); posterior

half of r-m and all of dm-cu bordered on both

sides by yellow; light spot in cell m not ex-

tended into cell rj.s, although rj,, sometimes

with small spot opposite it; scutellum without

tiny dark spots; genal height at least 0.35 times

eye height; aculeus tip (Fig. 8B) blunt, sides

concave (South Dakota to Wisconsin and In-

diana) tricolor (Doane)

10. Cell r, with large marginal light spot (Fig. 6B-

F); cells r,,, and r^,, often with small light

spots; cell m with large basal marginal light

spot extended to or almost to vein M; aculeus

tip variable, but not sagittate 11

- Cells r,, r,,,, and rj, 5 entirely dark brown (Fig.

6A); cell mwith 3 small marginal light spots,

none extended more than halfway to vein M;

aculeus tip (Fig. 7F) sagittate, weakly serrate

(Morelos) fusca, n. sp.

1

1

. Cell m with one large light spot with even

margins, narrowly separated from vein M(Fig.

6B); vein Cu, bordered with brown in cell cu,

along its entire length; cell r4+5 entirely brown;

female syntergostemite 7 0.53 times as long

as mesonotum; aculeus tip (Fig. 8C) blunt

(Chihuahua, Arizona, New Mexico)

bicolor Foote

- Cell mwith one to several light spots, one of

which touches vein M (Fig. 6C-F); vein Cu,

bordered by light area in cell cu, along most

of its length; cell t^^^ usually with 1-2 small

light spots; female syntergostemite 7 more than

0.70 times as long as mesonotum or aculeus

tip acute 12

1 2. Cell br entirely dark apical to bm-cu (Fig. 6C-
D); cell r^.s without basal light spot, but with

medial light spot; base of cell r,,, light or dark;

aculeus tip, at least in hernandezi (Fig. 8D),

nonseratc, with extreme af>ex broad and blunt;

female syntergostemite sometimes more than

2.00 mmlong, 0.75 times length of meso-

notum 13

- Cell br at least partially light apical to bm-cu
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(Fig. 6E-F); cell r4+5 entirely dark, with only

basal light spot, or with both basal and medial

light spots; aculeus tip finely serrate, extreme

apex slender; female syntergostemite 7 1 .04-

1.16 mmlong, 0.40-0.57 times as long as

mesonotum 14

13. Base of cell r.^, entirely dark (Fig. 6C); ae-

deagus more than 3.0 mmlong, more than

1.0 times as long as mesonotum; female syn-

tergostemite 7 2.08 mmlong, 0.75 times as

long as mesonotum; aculeus tip (Fig. 8D) blunt

(Michoacan and Jalisco) hernandezi, n. sp.

- Base of cell r,,, light (Fig. 6D); aedeagus less

than 3.0 mmlong, less than 1.0 times as long

as mesonotum; female unknown, but synter-

gostemite 7 probably shorter; (Sinaloa) ....

sp. near hernandezi

14. Base of cell r.+j with light spot (Fig. 6E-F);

aculeus tip (Fig. 7D-E) dorsally without me-

dial ridge; 8th stemites nonserrate apicolater-

ally (Puebla to Jalisco) serrata, n. sp.

- Base of cell r^+j entirely dark; aculeus tip (Fig.

7G-H) dorsally with medial ridge; 8th ster-

nites serrate apicolaterally (Distrito Federal)

carinata, n. sp.

Gymnocarena angusta Norrbom,

New Species

Figs. 5E, 7 A, Map 1

Holotype: 9 (USNM), MEXICO: MO-
RELOS: Km. 49.5 Rt. 142 (Xochimilco-

Oaxtepec), 5 km. N El Vigia, 30.IX.1991,

A. L. Norrbom.
Pamtype: 9 (UNAM), MEXICO: DIS-

TRITO FEDERAL: Pedregal de San Angel,

20.VII.1968, C. Beutelspacher.

Diagnosis.— The wing pattern is inter-

mediate between G. magna and G. lichten-

steinii, which have a larger, more apically

extended light area in the radial cells, and

G. hernandezi and G. serrata, in which this

light area is smaller and without a medial

dark spot in cell r,. The slender, non-serrate

aculeus tip readily distinguishes G. angusta

from all of these species.

Description. —Setae yellowish to light

brown, those on frons darkest. Setulae yel-

lowish except on abdomen. Head: genal

height 0.34-0.35 times eye height; facial ca-

rina moderately to well developed, ventral

expanded part medium sized, its height Vs

that of face, in lateral view, margin of ven-

tral part straight and more or less parallel

with margin of facial ridge or concave and

projected anteriorly. Thorax: with small

dark spots (faint in paratype), at least on

scutellum; mesonotum 2.12-2.70 mmlong;

dorsocentral setae aligned with supra-alar

setae. Legs: femora not unusually stout.

Wing{¥'\%. 5E): with dark brown mark from

pterostigma to r-m, another covering dm-
cu, and a third broad apical dark area, these

narrowly connected or narrowly separated

in cell r4+5; largely light basal to these dark

marks, with numerous white spots within

gray areas (poorly differentiated in para-

type); cell r, with broad light mark with ir-

regular margin, extended into r2+3 or r4+5,

small brown spot within it along Costa; cell

m with broad irregular light mark with 4-

5 white spots and large faint medial brown

spot within it; cell r4+5 with small light spot

near its middle, largely light basally or most-

ly dark with large light spot anterior to dm-
cu; cell r2+3 with small basal light area, apex

entirely dark or with light spot at apex of

R2+3; cell br with light spot posterior to

pterostigma; cell dm mostly light, except

apex and narrow medial brown spot. Ab-

domen: setulae on syntergum 1 + 2 yellow-

ish except posteriorly; setulae on terga 3-5

brown. Female terminalia: syntergostemite

7 1.01-1.08 mmlong, 0.40-0.48 times as

long as mesonotum; aculeus 0.84-0.95 mm
long, tip (Fig. 7A) slender, sides nonserrate,

nearly straight, evenly tapered to slender,

acute extreme apex; 8th stemites with api-

ces normally not visible in dorsal view, lat-

eral margins evenly rounded; spermathecae

relatively large.

Remarks.— The wing pattem of the para-

type is more extensively dark than that of

the holotype, but considering their very

similar aculei and the range of wing varia-

tion in other species (e.g. G. serrata), a hy-

pothesis that they are conspecific seems rea-

sonable.

Distribution.— (Map 1). Known only from

the Distrito Federal and Morelos.

Etymology.— The epithet is a Latin ad-

jective meaning narrow, in reference to the

slender aculeus.
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Gymnocarena apicata (Thomas),

New Combination
Figs. 5A, 7B, Map 2

Urellia apicata Thomas 1914: 428 (Holo-

type 9 (MCZ), USA: COLORADO;[with

labels with "Colo. 2277," "Urellia api-

cata n. sp.," "Holotype no.," and "Type
7731"]).

Mylogymnocarena apicata: Foote 1960: 1 1

1

[taxonomy], 1965: 669 [catalog]: Was-

bauer 1972: 118 [host catalog]; Dodson
1987: 614 [New Mexico]; Blanc and Foote

1987: 431 [review].

Diagnosis. —The highly reduced wing

pattern, without dark markings basal to

crossvein dm-cu, readily distinguishes this

species. Only G. angusta and G. mississip-

piensis have a similarly slender aculeus.

Description. —Setae yellowish to light

brown, those on frons typically darkest.

Setulae yellowish except on abdomen and

sometimes on scutellum. Head: genal height

0.37-0.41 times eye height; facial carina

weakly to moderately developed, ventral

part small or not expanded, in lateral view,

margin of ventral part concave or projected

anteriorly. Thorax: with or without small

dark spots (present in 3 of 8 specimens, in-

cluding type, but strong only in Durango

male); mesonotum 2.41-2.62 mm long;

dorsocentral setae aligned with supra-alar

setae. Legs: femora not unusually stout.

Wing (Fig. 5 A): with dark brown apical spot,

hyaline or faint gray basal to dm-cu, except

pterostigma often yellowish or light brown;

cell r, with apical 'A-'/s dark brown, often

with tiny circular subapical white spot basal

to dark area; cell r2+3 with oval white spot

basal to dark area and with 2 marginal white

spots; cell r4+5 with basal 'A gray, with white

spot basal to dark area, dark area with 1-2

tiny white spots within it; cell mwith apex,

2 medial rays, and narrow ray over dm-cu
and apex of vein Cu, dark brown, basal area

mostly grayish with oval white spot bor-

dering dark brown mark anteriorly, apical

2-3 light areas white. Abdomen: setulae on

syntergum 1+2 yellowish except posteri-

orly; setulae on terga 3-5 brown. Male ter-

minalia: outer surstylus without dorsal lobe;

aedeagus 2.16 mmlong, 0.82 times as long

as mesonotum. Female terminalia: synter-

gosternite 7 1.08-1.16 mmlong, 0.45-0.46

times as long as mesonotum; aculeus 0.92

mmlong, tip (Fig. 73) slender, sides non-

serrate, nearly straight, evenly tapered to

slender, acute extreme apex; 8th stemites

normally not visible in dorsal view, lateral

margins evenly rounded.

Remarks. —The holotype is the only spec-

imen I examined with more than 3 pairs of

frontal setae.

Biology. —This species has not been

reared. Dodson (1987) collected adults on
flowers of Helianthus annuiis.

Distribution.— (Map 2). Utah and Colo-

rado to Durango.

Specimens examined. —Holotype (see

synonymy). MEXICO: DURANGO:Te-

palcates, 30 mi WDurango, 8400 ft, 4-

8.VIII.1972, J. Powell, D. Veirs & CD.
MacNeill, 1 6 (UCB). USA: COLORADO:
San Juan Co.: S of Silverton, Molas-Elk Cr.

Trails, 26-29.VIL1985, J. Jenkins, 1 9

(USNM); Gunnison Co.: Gothic, 9500 ft,

7.Vin.l972, C.L. Remington, 1 9 (MCZ).

NEWMEXICO: Bernalillo Co.: VIII-

IX. 1 98 1 , G. Dodson, 2 9 (USNM). UTAH:
Grand Co.: La Sal Mts., Warner Lake

Campground, lO.VIII. 1987, J. Jenkins, 1 9

(JJPC); San Juan Co.: La Sal Mts., nr. War-
ner Campground, 5-6.VIII.1985, J. Jen-

kins, 1 9 (USNM).

Gymnocarena bicolor Foote

Figs. 6B, 8C, Map 4

Gymnocarena bicolor YooXq 1960: 1 13 (Ho-
lotype $ (USNM), USA: ARIZONA:
Chiricahua Mountains, Indian Creek
Canyon, 6100 ft); Foote 1965: 676 [cat-

alog]; Wasbauer 1972: 1 17 [host catalog].

Mylogymnocarena bicolor. Blanc and Foote
1987: 431 [review].

Diagnosis. —G. bicolor is similar in wing
pattern to G. hernandezi and G. serrata,

which differ as indicated in the key. These
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3 species are also distinguished by the shape

of the aculeus tip, which in G. bicolor more

closely resembles G. tricolor and G. magna.

Description.— Setae yellowish to brown,

those on frons typically darkest. Setulae yel-

lowish except on abdomen and sometimes

on scutellum. Head: genal height 0.25-0.32

times eye height; facial carina weakly to

moderately developed, ventral part small or

not expanded, in lateral view, margin of

ventral part concave or projected anteriorly.

Thorax: usually with small dark spots, at

least on scutellum (weak in N.M. 3); meso-

notum 1 .87-2.25 mmlong; dorsocentral se-

tae slightly anterior to or aligned with supra-

alar setae. Legs: femora not unusually stout.

Wing (Fig. 6B): pattern mostly dark brown,

faded in basal and anal cells and cell cui;

largely infuscated apical to r-m; cell r, with

1 evenly margined, narrow white mark ex-

tended into cell Vj+j, apical to r-m; cell m
with large white mark with well defined

margin, sometimes with small brown mar-

ginal spot within it; cell r2+3 without basal

light area; cell br without light spot posterior

to pterostigma; cell dm with large medial

white spot, basal 'A-^/^ faint gray or brown;

cell cu, with small white spot near middle

of vein Cu2+A,, larger medial marginal

white spot. Abdomen: setulae on syntergum

1 +2 yellowish except posteriorly; setulae on

terga 3-5 brown. Male terminalia: outer

surstylus with small dorsal lobe; aedeagus

\.1A-1.10 mmlong, 0.93-0.98 times as long

as mesonotum. Female terminalia: synter-

gostemite 7 1.08 mmlong, 0.53 times as

long as mesonotum; aculeus 0.79 mmlong,

tip (Fig. 8C) with sides nonserrate, mod-
erately concave, slightly more constricted

near apices of 8th stemites than in tricolor,

extreme apex broad and blunt but tapered

more rapidly than in hernandezi; 8th ster-

nites with apices usually slightly exposed in

dorsal view, lateral margins evenly round-

ed.

Distribution.— (Map 4). Chihuahua to

Arizona and New Mexico.

Specimens examined. —Holotype (see

synonymy). MEXICO: CHIHUAHUA:
Colonia Juarez, 5000 ft, 24.VIII.1979, G.S.

Forbes, 1 6 (USNM). USA: ARIZONA:
Apache Co.: St. Johns, 17.VIII.1935, I.J.

Cantral, 1 9(UMMZ). NEWMEXICO: Lin-

coln Co.: Lincoln, 24.VIII.1990, M.R. Per-

ry, 1 6 (USNM). Socorro Co.: Magdalena

Mts., 19.VIII.1951, E.L. Kessel, 1 6 (CAS).

Gymnocarena carinata Norrbom,

New Species

Fig. 7G-H, Map 4

Holotype: 9 (USNM), MEXICO: DIS-

TRITO FEDERAL: La Cima, reared ex.

flowers of Verbesina oncophora (91M21)

coll. 26.IX.1991, emerged 1.1992, A. L.

Norrbom.
Paratype: 1 3 (USNM), same data as ho-

lotype.

Diagnosis. —G. carinata is similar in wing

pattern to G. serrata, G. hernandezi, and G.

bicolor, which differ as indicated in the key.

The aculeus tip differs from all Gymnocar-

ena species in having a strong dorsal ridge,

and from all species except G. serrata and

G. fusca in having fine serrations. The ser-

rations on the 8th stemites also distinguish

it from all other species.

Description. —Setae yellowish brown.

Setulae yellowish except on abdomen and

scutellum and posteriorly on scutum. Head:

genal height 0.26 times eye height; facial

carina weakly developed, ventral part small,

in lateral view, margin of ventral part con-

cave and projected anteriorly. Thorax: with

small dark spots on scutellum; mesonotum
2.12-2.18 mmlong; dorsocentral setae

aligned with supra-alar setae. Legs: femora

not unusually stout. Wing: pattern dark

brown anteriorly, posterior half mostly

grayish or yellowish; cell r, with narrow

white mark with distinct margin, without

medial gray mark, and not extended into

r2+3; cell r2+3 with small white spot near apex

of r, spot and with small subapical white

spot, entirely dark basally; cell m with 3

white spots, grayish anterobasally; cell r4+5

with posterior half of basal two-thirds gray-
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ish, with small white spot anterior to dm-
cu and another near middle; cell br mostly

grayish, with or without small white spot

posterior to pterostigma; cell dm with 3-4

white spots, greyish except apically. Abdo-

men: setulae on syntergum 1+2 yellowish

except posteriorly; setulae on terga 3-5

brown. Male termina/ia: not dissected. Fe-

male terminalia: syntergostemite 7 1 .04 mm
long, 0.48 times as long as mesonotum; acu-

leus 0.85 mmlong, tip dorsally with medial

ridge, best seen in lateral view (Fig. 7H), in

ventral view (Fig. 7G), distinctly constricted

just basal to apices of 8th stemites, beyond

constriction gradually tapered, sides slightly

concave, serrate almost to extreme apex;

8th stemites with apices well exposed in

dorsal view, apicolateral margins serrate.

Remarks. —The type specimens are

slightly teneral; their wings are not entirely

unfolded and the pattern is perhaps not fully

developed. The paratype is partially cov-

ered with fungus.

Biology. —I collected flowers of Verbesina

oncophora B.L. Robins, and Greenm. at only

one site. More than 30 larvae emerged and
pupariated and were placed in moist ver-

miculite, but only the two type specimens

emerged as adults. The puparia are stouter

than those of G. mexicana and G. diffusa.

Their surface is more wrinkled than in G.

diffusa, but less than in G. mexicana.

Distribution.— (Map 4). Known only from

the type locality in the Distrito Federal near

the Morelos border.

Etymology. —The epithet is a Latin ad-

jective meaning keeled, in reference to the

dorsal ridge on the aculeus tip.

Gymnocarena diffusa (Snow)

Figs. lA-C, 5G, 71, 8 A, Map 3

Oedicarena diffusa Snow 1894: 161 (Lcc-

totype (designated by Foote 1962: 174) 9

(UKaL), USA: KANSAS, Snow); Doane
1899: 179 [taxonomy]; Snow 1903: 219
[list]; Curran 1934: 290 [head]; Knowlton
and Harmston 1937: 145 [Utah]; Dyers

et al. 1962: 180 [type data]; MacNay

1952a: 128 [Manitoba], 1952b: 197 [host],

1952c: 315, 1954: 361, 1956: 313; Bird

and Mitchener 1954: 129 [Manitoba];

Bird and Robinson 1956: 46; Bird et al.

1959: 50; Beime 1971: 60 [Manitoba].

Straussia diffusa: Coquillett 1899: 261 [tax-

onomy]; Essig 1926: 602 [distribution].

Strauzia diffusia: Cresson 1907: 100 [New
Mexico], [misspelling].

Spilographa diffusa: Aldrich 1905: 604 [cat-

alog]; Washburn 1905: 118 [Minnesota].

Gymnocarena diffusa: Hering 1940: 4; Foote

1960: 1 13 [taxonomy, distribution], 1965:

676 [catalog]; Lipp and Schulz 1970: 27

[host, pest status]; Kamali and Schulz

1971: 85 [artificial diet], 1973: 288 [im-

mature stages; North Dakota], 1974: 695

[biology]; Wasbauer 1972: 117 [hosts];

Hilgendorf and Goeden 1981: 105 [host];

Lisowski 1985: 105 [taxonomy; Illinois];

McBride et al. 1 985: 9 [pest status]; Blanc

and Foote 1987: 429 [review]; Charlet et

al. 1989: 5 [host].

Diagnosis.— The wing pattern of G. dif-

fusa is distinctive in that both the light and
dark areas are long bands, rather than spots.

Only G. tricolor also has stout femora and
all abdominal setulae yellow.

Description. —Setae and setulae yellow-

ish. Head: genal height 0.40-0.50 times eye

height; facial carina moderately to well de-

veloped, ventral expanded part large, its

height approximately '/2 that of face, in lat-

eral view, margin of ventral part straight to

convex, more or less parallel with margin

of facial ridge. Thorax: without small dark

spots; scutal microtrichia slightly more dense

than in other species, producing light gray

appearance; mesonotum 2.66-3.49 mm
long; dorsocentral setae more or less aligned

with supra-alar setae. Legs: femora stout.

Wing (Fig. 5G): pattern yellow to light

brown, with numerous white bands, includ-

ing uninterrupted one through cells r2+3, br,

and dm posterior to pterostigma, and sub-

apical one across cells r4+5 and m, often fused

with spot in cell r2+3; cell r, with 2 white
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B

t

Fig. 7. Female terminalia: A, angitsta Norrbom; B, apicata (Thomas); C, mississippiensis Norrbom; EV-E,

serrata Norrbom; F,fusca Norrbom; G-H, carinata Norrbom; I, diffusa (Snow); A-G, aculeus tip, ventral view;

H, same, lateral view; I, spermatheca and apex of spermathecal duct.

marks, basal one extended into cell r2+3 bas-

al to or even with r-m, apical one usually

extended to vein M, occasionally narrowly

interrupted along vein R2+3 or R4+5; cell Yj^^

with extreme base yellow. Abdomen: setulae

on all terga yellowish. Male terminalia: out-

er surstylus with large dorsal lobe (Fig. 1
B-

C);aedeagus 3.62-3.95 mmlong, 1.19-1.36

times as long as mesonotum. Female ter-

minalia: syntergostemite 7 1.75-1.87 mm
long, 0.52-0.61 times as long as mesono-
tum; aculeus 1.53-1.60 mmlong, tip (Fig.

8 A) with sides nonserrate, strongly concave,

extreme apex broad and blunt; 8th stemites
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Fig. 8. Aculeus tip, ventral view: A, diffusa (Snow); B, tricolor (Doane); C, bicolor Foote; D, hernandezi

Norrbom; E, magna Norrbom; F, mexicana (Aczel).

with apices broadly exposed in dorsal view,

lateral margins evenly rounded.

Biology.— The known hosts are Helian-

thus annuus L., H. maximiliani Schrad.

(MacNay 1952b, Kamali and Schulz 1973),

and //. tuberosus L. (W. B. Stoltzfus, pers.

comm.), although examined specimens were

also collected on H. petiolaris Nutt. Kamali
and Schulz (1973, 1974) thoroughly de-

scribed the immature stages, life cycle, and
biology of this species (see "Host data" sec-

tion).
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Distribution.— (Map 3). British Colum-
bia, Manitoba and Illinois, south to Mis-

sissippi and Arizona. Not reported from

California or the Pacific coast. Dots on map
4 are based on examined specimens except

for several localities reported by Kamali and

Schulz (1974): Fargo, Hunter, and Cassel-

ton, Cass Co., N. Dakota, and Hendrum,
Norman Co., Minnesota.

Specimens examined. —Acomplete list of

specimens examined is available from the

author. Specimens were seen from the lo-

calities indicated on Map 4 in the following

states and provinces: CANADA: British

Columbia, Manitoba; USA: Arizona, Col-

orado, Idaho, Illinois, Iowa, Kansas, Min-

nesota, Mississippi, Missouri, Montana,

Nebraska, New Mexico, Nevada, Oklaho-

ma, South Dakota, Texas, Utah, Washing-

ton, and Wyoming (ANSP, CAS, CDA,
CNC, CSUFC, FLBPC, FMNH, FSCA,
INSH, KSU, MSUEL,TAMU, UAE, UAT,
UKaL, UNL, USNM, USU, WSU).

Gymnocarena fusca Norrbom,

New Species

Figs. 6 A, 7F, Map 4

Holotype: 9 (USU), MEXICO: MORE-
LOS: 6 mi E Cuemavaca, 1. IX. 1974, G.

Bohart & W. Hanson.

Paratype: same as holotype, 1 9 (USNM).
Diagnosis.— The entirely dark radial cells,

particularly cell r,, and the distinctively

shaped aculeus tip distinguish G. fusca from

all other Gymnocarena species.

Description. —Setae yellowish to brown,

those on frons typically darkest. Setulae yel-

lowish except on abdomen and scutellum.

Head: genal height 0.23-0.25 times eye

height; facial carina weakly to moderately

developed, ventral part small or not ex-

panded, in lateral view, margin of ventral

part concave or projected anteriorly. Tho-

rax: with small dark spots, at least on scu-

tellum; mesonotum 2.58-2.70 mmlong;

dorsocentral setae slightly anterior to or

aligned with supra-alar setae. Legs: femora

not unusually stout. Wing (Fig. 6 A): almost

entirely dark brown, faded in basal and anal

cells; cell c with 2 whitish spots separated

by medial brown band; radial cells entirely

brown; cell mwith 3 marginal white spots;

cell cu, with 2 marginal white spots; cell dm
with 1-2 small medial white spots. Abdo-

men: setulae on syntergum 1+2 yellowish

except posteriorly; setulae on terga 3-5

brown. Female terminal ia: syntergostemite

7 0.91-1.12 mmlong, 0.35-0.41 times as

long as mesonotum; aculeus 1 .00 mmlong,

tip (Fig. 7F) sagittate, constricted just basal

to apices of 8th stemites, beyond constric-

tion sides weakly serrate, nearly straight and

evenly tapered to acute extreme apex; 8th

stemites with apices normally not visible in

dorsal view, lateral margins evenly round-

ed.

Distribution. —(Map4). Known only from

the type locality in Morelos.

Etymology.— The epithet is a Latin ad-

jective meaning dark, in reference to the

mostly brown wing.

Gymnocarena hernandezi Norrbom,

New Species

Figs. 6C, 8D, Map 4

Mvlogymnocarena sp.: Blanc and Foote

1987: 431.

Holotype: $ (UKaL), MEXICO: MICHO-
ACAN: 5.3 mi SE Quiroga, 9.VIII.1963,

G.W. Byers.

Paratype: MEXICO: JALISCO: El Agua-

cate, 14.7 mi SW Yahualica, 7700 ft,

12.IX.1986, D.K. Faulkner, 1 <5 (SDNHM).
Diagnosis.— The wing pattern of G. her-

nandezi is similar to G. bicolor, G. serrata,

and a probably undescribed species (see

"Remarks"), which differ as indicated in the

key. The shape of the aculeus tip is distinc-

tive; it is broad, but not subapically con-

stricted.

Description. —Setae yellowish to light

brown, those on frons typically darkest.

Setulae yellowish except on abdomen and
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sometimes on scutellum. Head:gen?L\ height

0.25-0.27 times eye height; facial carina

moderately to well developed, ventral part

small or not expanded, in lateral view, mar-

gin of ventral part concave or projected an-

teriorly. Thorax: with small dark spots, at

least on scutellum; mesonotum 2.78-2.87

mmlong; dorsocentral setae slightly ante-

rior to or aligned with supra-alar setae. Legs:

femora not unusually stout. Wing (Fig. 6C):

pattern mostly dark brown, faded in basal

and anal cells and cell cu, to faint gray; large-

ly infuscated apical to r-m; r, with broad

whitish area extended into cell r.^^ apical to

r-m, with faint brownish medial spot; cell

r4+5 with small whitish spot near its middle;

cell mwith large faint gray medial area with

3-4 white spots at its comers, apical dark

brown part of cell with 1 white spot; cell

r2+3 without small basal light area; cell br

without light spot posterior to pterostigma;

cell dm with basal third faint gray, medially

with 3-4 white spots; cells a, and cu, with

several white spots within grayish area. Ab-

domen: setulae on syntergum 1 + 2 yellow-

ish except posteriorly; setulae on terga 3-5

brown. Male terminalia: outer surstylus with

small dorsal lobe; aedeagus 3.33 mmlong,

1.16 times as long as mesonotum. Female
terminalia: syntergostemite 7 2.08 mmlong,

0.75 times as long as mesonotum; aculeus

1.33 mmlong, tip (Fig. 8D) slightly con-

stricted before broadest part, with sides

nonserrate, moderately concave, extreme

apex broad and blunt, very gradually ta-

pered; 8th stemites with apices usually

slightly exposed in dorsal view, sides with

distinct comer slightly apical to level of con-

striction in aculeus.

Remarks.— A male from Sinaloa (Hwy.

40, 6.5 mi E Potrerillos, 21. VIII. 1964, E.I.

Schlinger) in the collection of the UCRkeys

here, but probably represents another un-

described species. It differs from G. her-

nandezi as follows: the aedeagus is shorter

(2.29 mmlong, 0.89 times as long as meso-
notum); the base of cell r2+3 is light (Fig.

6D); the light spot in r, is more irregular;

and there is a subbasal white spot in cell

dm. I am reluctant to formally describe it

from only the male sex.

Distribution.— (Map 4). Jalisco and Mi-

choacan.

Etymology. —I am pleased to name this

species for mycolleague Vicente Hernandez

Ortiz.

Gymnocarena lichtensteinii (Wiedemann),

New Combination
Fig. 5D

Trypeta Lichtensteinii Wiedemann 1830:

497 (Lectotype (here designated) $

(ZMHU), MEXICO [probably DISTRI-

TO FEDERAL, MEXICO, MORELOS
or PUEBLA] [with 2 green labels with

"Lichtensteinii Wied. *" and "Mexico.

Deppe." in handwriting that is not Wie-

demann's but matching that on most oth-

er types of his species in ZMHU, an or-

ange "Type" label, and a white label with

"2457"]); Loew 1862: 92 [taxonomy],

1873: 289 [taxonomy].

Tiypeta {let erica) Lichtensteinii: Loew 1873:

330.

Icterica Lichtensteinii: Loew 1873: 290.

Icterica lichtensteinii: Hendel 1914: 61 [cat-

alog]; Aczel 1950: 273 [catalog].

Ictericodes lichtensteinii: Aczel 1952: 120

[catalog]; Foote 1967: 29 [catalog].

Diagnosis. —This species and G. magna
are very similar in wing pattern; possibly

only terminalia length will reliably distin-

guish them. See "Remarks"; also see "Di-

agnosis" for G. magna.

Description. —Setae yellowish. Setulae

yellowish except on abdomen and a few on

scutellum. Head: genal height 0.28 times

eye height; facial carina moderately devel-

oped, ventral expanded part medium sized,

its height almost 'A that of face, in lateral

view, margin of ventral part straight, slight-

ly projected. Thorax: with small dark spots

on scutellum; mesonotum 2.38 mmlong;
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dorsocentral setae slightly anterior to supra-

alar setae. Legs: femora not unusually stout.

Wing (Fig. 5D): pattern largely faint gray

with white spots; broad dark brown bands

from pterostigma to r-m and from vein M
to posterior margin along dm-cu, these nar-

rowly connected along vein M; broad dark

brown apical spot, without apical light spot

in cell r2+3; cell r, with narrow brown spot,

fused with broad extension from apical

brown spot along Costa, dividing large light

area extended from cells rj+s and r4+5; the

latter light area largely faint gray with 7 pe-

ripheral white spots; cell m with 3 white

spots within faint gray area, arranged in tri-

angle, apical dark brown part of cell without

light markings; cells r2+3, br, and dm light

basal to band over r-m, br with 1 subapical,

dm with 2 medial, and cu, with 2 white

spots. Abdomen: setulae on syntergum 1 +2
yellowish except posteriorly; setulae on ter-

ga 3-5 brown. Male terminalia: outer sur-

stylus with small dorsal lobe; aedeagus 2.70

mmlong, 1.13 times as long as mesonotum.
Remarks.— Wiedemann (1830) did not

state the number of males he examined, so

I regard the single specimen now in the

ZMHUas a syntype, and designate it as a

lectotype. This specimen is possibly con-

specific with those I have recognized as G.

magna, but the differences in wing pattern

and especially aedeagus length suggest that

they are distinct. As the female terminalia

in Gymnocarena are more diagnostic than

those of the male, corroboration of this hy-

pothesis may depend upon the collection of

females matching the lectotype in wing pat-

tern. These presumably will have a shorter

syntergostemite 7 than G. magna if there

are two distinct species.

Distribution.— The type locality was not

specified within Mexico, but it is probably

within the Distrito Federal, or the states of

Mexico, Puebla, or Morelos. According to

Papavero (1971), Deppe collected during

1824-27 and 1829 in these states as well as

Veracruz. He also made one trip to Oaxaca,

but as no other Gymnocarena are known

from the latter two states, it is unlikely that

the lectotype of lichtensteinii came from
them.

Gymnocarena magna Norrbom,

New Species

Figs. 5C, 8E, Map 3

Holotype: 9 (SDNHM), MEXICO: JA-
LISCO: El Aguacate, 14.7 mi SWYahual-

ica, 7700 ft, 14.IX.1986, D. K. Faulkner.

Paratypes: same as holotype, 2 9

(SDNHM) 15 2 9 (USNM). MEXICO:
MEXICO: El Yukon, 20 kmWToluca, 8800
ft, 8.VIII.1962, G. L. Bush, 1 6 (USNM) 1

9 (MSUEL).
Diagnosis.— This species and G. lichten-

steinii are very similar in wing pattern and
are recognized mainly by differences in ter-

minalia length (see "Remarks" for G. lich-

tensteinii). Both differ from G. mexicana in

having the dark pterostigmal band extended

to r-m, and from G. angusta by the larger,

more apically extended light area in the ra-

dial cells. In addition, G. magna differs from

both of these species in the shape of its acu-

leus tip, which more closely resembles G.

tricolor and G. bicolor.

Description. —Setae yellowish to light

brown, those on frons typically darkest.

Setulae yellowish except on abdomen and

sometimes on scutellum. Head: genal height

0.31-0.39 times eye height; facial carina

moderately to well developed, ventral ex-

panded part medium sized, its height y4-'/2

that of face, in lateral view, margin of ven-

tral part straight, more or less parallel with

margin of facial ridge or slightly projected.

Thorax: usually with small dark spots, at

least on scutellum; mesonotum 2.33-3.53

mmlong; dorsocentral setae slightly ante-

rior to slightly posterior to supra-alar setae.

Legs: femora not unusually stout. Wing (Fig.

5C): pattern largely faint gray with white

spots; broad dark brown bands from ptero-

stigma to r-m and from vein Mto posterior

margin along dm-cu, these narrowly con-

nected along vein M; broad dark brown api-

cal spot, with at most 1 tiny apical light spot
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in cell T2+i\ cell r, with narrow brown spot,

usually separate from narrow extension from

dark apical spot along Costa, at least par-

tially dividing light area extended from cells

r2+3 and r4+5; the latter light area largely gray-

ish with 8-12 white spots; cell mwith 4 or

more white spots within faint gray area, usu-

ally arranged in rectangle, apical dark brown
part of cell with 1-2 white spots; cells r2+3,

br, and dm light basal to band over r-m, br

often with subapical, dm with 3^ medial,

and cu, with 3-6 white spots. Abdomen:
setulae on syntergum 1 +2 yellowish except

posteriorly; setulae on terga 3-5 brown. Male
terminalia: outer surstylus with medium
sized dorsal lobe; aedeagus 3.41-3.95 mm
long, 1.12-1.46 times as long as mesono-
tum. Female terminalia: syntergosternite 7

1.87-2.41 mmlong, 0.71-0.75 times as long

as mesonotum; aculeus 1.62 mmlong, tip

(Fig. 8E) similar to tricolor, with sides non-

serrate, moderately concave, extreme apex

broad and blunt; 8th stemites with apices

at most slightly exposed in dorsal view, lat-

eral margins evenly rounded.

Distribution.— (Map 3). Jalisco and the

state of Mexico.

Etymology.— The epithet is a Latin ad-

jective meaning large, in reference to the

size of this species.

Gymnocarena mexicana (Aczel)

Figs. ID-E, 2, 5B, 8F, Map 2

Tomoplagiodes mexicana Aczel 1954: 91

(Holotype 3 (USNM), MEXICO: DIS-

TRITO FEDERAL, VII-VIIL1910).

Tomoplagiodes mexicanus: Foote 1967: 48

[catalog].

Gymnocarena mexicana: Foote 1980: 30

[taxonomy].

Diagnosis.— The small size of the dark

pterostigmal band is diagnostic for G. mex-
icana. This mark is absent {G. apicata) or

extended to r-m in other species of Gym-
nocarena with reduced wing patterns. The
dorsal teethlike structures on the aculeus are

unique to this species.

Description. —Setae light to dark brown.

Setulae generally brown except on postgena,

parts of thoracic pleura and legs. Head: gen-

al height 0.42-0.48 times eye height; facial

carina moderately to well developed, ven-

tral expanded part medium sized, its height

'/^-'/2 that of face, in lateral view, margin of

ventral part straight, more or less parallel

with margin of facial ridge or slightly pro-

jected. Thorax: usually with small dark

spots, at least on scutellum; mesonotum
2.20-3.45 mmlong; dorsocentral setae

aligned with to distinctly posterior to supra-

alar setae, but never more than Vi distance

from them to postalar setae. Legs: femora

not unusually stout. Wing{¥'\g. 5B): pattern

largely hyaline or faint gray with white spots,

except for following dark brown areas:

pterostigma and cell r, posterior to it, nar-

row bands along bm-cu, Cuj, and r-m, broad

band along dm-cu, medial spot in r,, spot

on CU|, medial spot in r4+5, and broad apical

band extended from r, to m, interrupted by
large apical white spot in r^^^ touching apex

of R2+3; r2+3 rarely with second marginal

white spot; cell mwith 2-3 white spots with-

in medial grayish area. Abdomen: setulae on
syntergum 1+2 yellowish except posteri-

orly; setulae on terga 3-5 brown. Male ter-

minalia: outer surstylus with small dorsal

lobe (Fig. ID-E); aedeagus 2.91-3.33 mm
long, 0.94-1.13 times as long as mesono-
tum. Female terminalia: syntergosternite 7

0.95-1 .2 1 mmlong, 0.32-0.44 times as long

as mesonotum; aculeus 1.01-1.19 mmlong,

tip (Fig. 8F) with 3 teethlike projections on
dorsal side near apices of 8th stemites, sides

nonserrate, moderately concave, extreme

apex broad and blunt, very gradually ta-

pered; 8th stemites with apices at most
slightly exposed in dorsal view, lateral mar-
gins evenly rounded.

Biology. —I collected more than 50 adults

at Lagunas de Zempoala in mid August,

1989, only on or near plants oi Dahlia im-

perialis Roezl ex. Ort., or to a lesser extent

on D. merckii Lehm. Only a few plants were

beginning to flower at that time, and no flies
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were reared from the samples collected. In

late September and early October, 1991, nu-

merous larvae were collected from flowers

of both of the above species at this site.

Other larvae were collected from flowers of

D. imperialis near Angangueo, Michoacan

and from flowers of Z). merckii at Km. 42-

43, Rt. 95 (libre), Distrito Federal. These

are presumably G. mexicana. Like larvae of

G. diffusa, they left the capitulae to pupar-

iate. The puparia differ from those of G.

diffusa in having more distinct segmenta-

tion and a more wrinkled, less punctate sur-

face. They are very distinct from puparia of

Laksyetsa trinotata Foote, which also attack

D. imperialis at the Lagunas de Zempoala

site; L. trinotata puparia are much broader

posteriorly, being slightly egg or pear shaped,

and they also usually remain inside the ca-

pitulum. I examined two puparia that may
be G. mexicana from two other Dahlia spe-

cies. No adults emerged from them, but they

closely resemble the puparia of G. mexicana

from Lagunas de Zempoala. One is from

samples oi Dahlia cocci nea Cav. I collected

from along Route 1 90 in the state of Mexico

in August, 1 989. The other was in the USNM
collection with the type series of Laksyetsa

trinotata and has the same label data, from

Llano de las Flores, Oaxaca, from flower

head of Dahlia tenuicaulis. As noted above,

the puparia of L. trinotata from Lagunas de

Zempoala are much diflerent in appearance,

and I doubt that the Oaxaca specimen is

that species. These latter two Dahlia species

may also be host plants of G. mexicana or

at least of some Gymnocarena species. It is

fitting that a species with the name mexi-

cana breeds in Dahlia, the national flower

of Mexico.

Distribution.— (Map 2). Durango to Mo-
relos and Puebla. Possibly also in Oaxaca

(see "Biology").

Specimens examined. —Holotype (see

synonymy). MEXICO: DISTRITO FEDE-
RAL: Pedregal de San Angel, 12.VII.1979,

J. Butze, 1 6 (UNAM); La Cima,
18.VII.1984, G. Arzate, 1 <5 (UNAM). DU-

RANGO: 17 mi NE El Salto, 21. VII. 1982,

1 (5 (SDNHM). MICHOACAN:3.5 km N
of Angangueo, 4.X.1991, A.L.Norrbom, 1

9 (USNM). MORELOS: Parque Nacio-

nal Lagunas de Zempoala, 9200 ft,

1 1. VIII. 1962, G.L. Bush, 1 6 1 $ (MSUEL)
1 9 (USNM); same, 9400 ft, 22.VIII.1969,

G. W. Byers, 1 9 (UKaL); same, clearing

and ravine at entrance and path along Lago

de Zempoala, on Dahlia imperialis or D.

merckii, 9-1 1. VIII. 1989, A.L. Norrbom, 37

3 9 9 (USNM) 10 5 2 9 (UNAM, lEXV).

PUEBLA: 1 5 mi NWSan Martin, 9000 ft,

26.VII.1963, G.W. Byers, 13 (UkaL).

Gymnocarena mississippiensis

Norrbom, New Species

Figs. 5F, 7C, Map 1

Gymnocarena tricolor: Blanc and Foote

1987: 429 [misidentification].

Holotvpe: 9 (AMNH), USA: MISSISSIP-

PI: Lafayette Co.: Oxford, VI. 1943.

Paratypes: KENTUCKY: Lyon Co.:

Golden Pond, 25.V-25.VI. 1964, M. Tid-

well, 1 9 (FSCA). MISSISSIPPI: Lafayette

Co., V-VI. 1 960, F.M. Hull, 1 6 (CNC); Ox-

ford, VI. 1943, 1 9 (USNM).
Diagnosis. —G. mississippiensis differs

from other Gymnocarena species except G.

tricolor in having a bicolored yellow and

brown wing pattern with 2 distinct light tri-

angles in cells r, and r.+j (see key to distin-

guish these two species). It resembles G. ap-

icata and G. angusta in aculeus shape.

Description.- Setae yellowish. Setulae

yellowish except on abdomen. Head: genal

height 0.25-0.34 times eye height; facial ca-

rina weakly to moderately developed, ven-

tral part small or not expanded, in lateral

view, margin of ventral part concave or pro-

jected anteriorly. Thorax: usually with small

dark spots, at least on scutellum (3 of 4

specimens); mesonotum 2.16-2.41 mm
long; dorsocentral setae slightly anterior to

aligned with supra-alar setae. Legs: femora

not unusually stout. Wing{¥'\g. 5¥): pattern

bicolored, mostly dark brown, but yellow
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in basal cells and parts of cells br, dm, and

cu,; r-m and dm-cu bordered only by dark

brown; cell r, with 2 white marks, basal

always and apical usually extended into r2+3,

apex of basal mark even with r-m; cell rj+s

with white spot along R4+5 opposite apex of

R,, sometimes (2 Mississippi paratypes) ex-

tended broadly to margin at apex of R,; cell

m with 3 white marks, at least apical one

broadly extended into cell r4+5; cell r4+5 with

large white spot anterior to dm-cu; cell rj+j

with small basal white area; cell br with white

spot posterior to pterostigma; cell dm with

2 medial white spots.

Abdomen: setulae on syntergum 1+2 yel-

lowish except sometimes posteriorly; setu-

lae on terga 3-5 light brown. Male termina-

lia: outer surstylus with small dorsal lobe;

aedeagus 2.50 mmlong, 1.16 times as long

as mesonotum. Female tenninalia: synter-

gostemite 7 1.46 mmlong, 0.61 times as

long as mesonotum; aculeus 1.28 mmlong,

tip (Fig. 7C) slender, sides nonserrate, near-

ly straight, evenly tapered to acute extreme

apex, slightly broader and blunter than in

angusta and apicata; 8th stemites normally

not visible in dorsal view, lateral margins

evenly rounded.

Remarks.— The USNMparatype is miss-

ing its head. Also see "Remarks" for G. tri-

color.

Distribution. —(Map 1). Mississippi and
Kentucky.

Etymology.— The epithet is derived from
the state of the type locality.

Gymnocarena serrata Norrbom,
New Species

Figs. 6E-F, 7D-E, Map 3

Holotype: 9 (UNAM), MEXICO: MO-
RELOS: Km 49.5 Carretera Xochimilco-

Oaxtepec [Rt. 142, 5 km. N El Vigia],

6.x. 1984, A. Ibarra.

Paratypes: same as holotype, 9 9 (UNAM)
6 $ (USNM); same locality, 30.IX.1991, A.

L. Norrbom, 1 3 1 9 (USNM). MEXICO:
DISTRITO FEDERAL: Ajusco, 1.X.1984,

A. Ibarra, 1 9 (USNM). MICHOACAN:

3.5 km N of Angangueo, 4. X. 1991,

A.L.Norrbom, 1 <5 (USNM). JALISCO: Par-

que Nacional Nevado de Colima, 10.7 mi
N Hwy. 54, 8200 ft, 18.IX.1986, 1 9

(SDNHM). PUEBLA: 15 mi NWSan Mar-

tin, 9000 ft, 26.VII.1963, G.W. Byers, 1 9

(UKaL).

Diagnosis. —G. serrata is similar in wing

pattern to G. hernandezi and G. bicolor,

which differ as indicated in the key. The
shape of the aculeus tip, which is very finely

serrate subbasally, is unique.

Description. —Setae yellowish to brown,

those on frons typically darkest. Setulae yel-

lowish except on abdomen and scutellum.

Head: genal height 0.25-0.35 times eye

height; facial carina weakly to moderately

developed, ventral part small or not ex-

panded, in lateral view, margin of ventral

part concave or projected anteriorly. Tho-

rax: usually with small dark spots, at least

on scutellum (17 of 19 specimens); meso-
notum 1.83-2.58 mmlong; dorsocentral se-

tae slightly anterior to aligned with supra-

alar setae. Legs: femora not unusually stout.

Wing (Fig. 6E-F): pattern mostly dark

brown, faded in basal and posterior parts of

wing; largely infuscated apical to r-m; cell

r, with single broad white mark with dis-

tinct margin, without medial faint gray

mark, often not extended into rj+s; cell r2+3

sometimes with small medial apical white

spot; cell mwith 2-A irregular white spots;

cell r4+5 usually with small white spot an-

terior to dm-cu, sometimes also with small

while spot near middle (no specimens had
only the latter spot), sometimes entirely

dark; cell rj+j with small basal white area;

cell br with white spot posterior to pterostig-

ma, pattern faint in basal half; cell dm with

2-3 white spots in apical half, pattern faint

in basal half Abdomen: setulae on synter-

gum 1 +2 yellowish except posteriorly; setu-

lae on terga 3-5 brown. Male terminalia:

outer surstylus with small dorsal lobe; ae-

deagus 1 .72-2.27 mmlong, 0.88-0.94 times

as long as mesonotum. Female terminalia:

syntergostemite 7 1 .04-1 . 1 6 mmlong, 0.45-
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0.57 times as long as mesonotum; aculeus

0.83-0.96 mmlong, tip (Fig. 7D-E) slightly

constricted just basal to apices of 8th ster-

nites, beyond constriction sides concave and

weakly serrate to about midpoint, extreme

apex slender, acute or with minute concav-

ity; 8th stemites with apices usually slightly

exposed in dorsal view, lateral margins

evenly rounded.

Remarks. —The specimens from Morelos

and the Distrito Federal have slightly more
extensively dark wings than those from Ja-

lisco, Michoacan, and Puebla, lacking the

apical light spot in cell r2+3 and sometimes

1 or both spots in cell r4+5. They are all

assumed to be conspecific without further

morphological or biological evidence to the

contrary.

Distribution.— (Map 3). Jalisco to Mo-
relos and Puebla.

Etymology.— The epithet is a Latin ad-

jective meaning sawtoothed, in reference to

the serrate aculeus.

Gvmnocarena tricolor (Doane)

Figs. 5H, 8B, Map 1

Euaresta tricolor Doane 1899: 191 (Lecto-

type (designated by Foote 1966: 125) 6

(WSU), USA: SOUTHDAKOTA[with

labels with "S.D.," "Type 100" (red writ-

ing), "Euaresta tricolor Doane" (hand-

writing, probably Doane's, same as on

label of wing slide (#31)), and red "Lec-

totype des. by Foote 1966 Proc. Ent. Soc.

Wash. 68: 125 (Zack 1983)"]); Aldrich

1905: 613 [catalog].

Tephritis tricolor. Coquillett 1899: 264 [tax-

onomy].

Gymnocarena tricolor. Quisenberry 1950:

10 [taxonomy]; Foote 1960: 113 [taxon-

omy; Wisconsin], 1965: 676 [catalog];

Wasbauer 1972: 117 [host catalog]; Li-

sowski 1985: 1 1 1 [taxonomy; Indiana, Il-

linois].

Gymnocarena flava Foote, in Blanc and

Foote 1987: 430 (Holotype 9 (USNM),
IOWA: Manson, Kalsow Prairie,

3.VIII.1973, W. B. Stoltzfus). New
Synonymy.

[not] Euaresta tricolor. Huber 1927: 48

[misidentification of Eutreta diana].

[not] Gymnocarena tricolor. Grissell 1979:

753 [misidentification of Eutreta diana];

Blanc and Foote 1987: 429 [misidentifi-

cation of G. mississippiensis].

Diagnosis. —G. tricolor differs from other

Gymnocarena species except G. mississip-

piensis in having a bicolored yellow and

brown wing pattern with 2 distinct light tri-

angles in cells r, and rj+s (see key to distin-

guish these two species). Only G. diffusa also

has stout femora and all abdominal setulae

yellow.

Description. —Setae and setulae yellow-

ish. Head: genal height 0.36-0.45 times eye

height; facial carina moderately to well de-

veloped, ventral expanded part large, its

height Vi-Vi that of face, in lateral view, mar-

gin of ventral part straight to convex, more
or less parallel with margin of facial ridge.

Thorax: without small dark spots; meso-

notum 2.62-3.09 mmlong; dorsocentral se-

tae more or less aligned with supra-alar se-

tae. Legs: femora stout. Wing (Fig. 5H):

pattern distinctly bicolored, dark brown

from pterostigma and r-m to apex, at least

basal third yellow; posterior half of r-m and

all of dm-cu bordered by yellow; white areas

are spots, not bands, including discreet spots

in cells Tj+y (subbasal), br, and dmposterior

to pterostigma; cell r, with 2 white marks,

both extended into cell rj+s apical to r-m,

but neither extended beyond vein R4+5; cell

r2+3 with extreme base yellow, with large

subapical white spot not extended to mar-

gin; cell r4+5 with 2 large white spots in basal

half, sometimes with small spot in apical

half; cell m with 4 white spots. Abdomen:
setulae on all terga yellowish. Male termina-

lia: outer surstylus with medium sized dor-

sal lobe; aedeagus 3.20-3.33 mmlong, 1.04-

1.18 times as long as mesonotum. Female

terini nali a: synXeTgosiemiXe 7 1.46-1.58 mm
long, 0.49-0.52 times as long as mesono-

tum; aculeus 1.37 mmlong, tip (Fig. 8B)

with sides nonserrate, moderately concave,

extreme apex broad and blunt; 8th stemites
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with apices at most slightly exposed in dor-

sal view, lateral margins evenly rounded.

Remarks. —Blanc and Foote (1987) mis-

identified as G. tricolor the species here de-

scribed as G. mississippiensis. The species

they called G. flava Foote is the true G. tri-

color.

Huber (1927) reported that the types of

Callimomc citripes (currently Torymus ci-

tripes (Hubcr), Torymidae (Grissell 1979))

were reared from specimens of ""Euaresta

tricolor Doane on Artemisia tridentata Nut-

tall . . . recorded under Bureau of Ento-

mology No. 3129." This record is an error,

probably caused by confusion with the name
tricolor Snow, a synonym of Eutreta diana

(Osten Sacken). Two specimens in the

USNM labeled with "3129" and dates

matching those on card no. 3 1 29 in the Bu-

reau of Entomology file are E. diana, which

is well known to breed in stem galls of Ar-

temisia tridentata (Wasbauer 1972) and

which has otherwise been reported as a host

of r. c/7r/j9^5 (Grissell 1979).

Biology. —W. B. Stoltzfus (pers. comm.)
has reared this species from flowers of He-

lianthus grosseserratus M. Martens and H.

tuberosus L. in Iowa.

Distribution. —(Map 1). South Dakota to

Wisconsin and Indiana. I have not located

the USNMspecimen from Cranmoor
[Wood Co.], Wisconsin reported by Foote

(1960), but this locality is included on the

distribution map. The square on South Da-
kota does not represent an exact locality;

the specific type locality was not stated.

Specimens examined. —Lectotype of tri-

color, holotype of flava (see synonymy). IL-

LINOIS: Boone Co.: 2.5 mi SWCappon,
7.VII1.1980, E. A. Lisowski, 1 $ (INHS);

Champaign Co.: Illini For. Plantation, 2.5

mi S Urbana, 21. VII. 1979, E. A. Lisowski,

1 S (INHS); DeKalb Co.: 1.5 mi E Fairdale,

7.VIII.1980, E. A. Lisowski, 1 6 (INHS);

Livingston Co.: 2 mi W Fairbury,

22.VII.1980, E. A. Lisowski, 1 S (INHS);

McDunough Co.: 3 mi NE Bushnell,

29.VII.1980, E. A. Lisowski, 1 <5 (INHS).

INDIANA: Vermilion Co.: 0.5 mi N Eu-

gene, 15.VII.1980, E. A. Lisowski, 1 S

(INHS). "N. Amer.," 1 S (BMNH). IOWA:
Story Co.: Ames, 7.VII.1973, W. B. Stoltz-

fus, 1 6 paratype of flava (USNM).
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